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INTRODUCTION 
With the exponential growth of population 
and development the demand for clean water has grown 
phenomenally and so has the quantum of polluted water and 
stress on aquatic ecosystems. Clean water is becoming scarce, 
ever moi^ e scarce, so much so that every lake, reservoir, and 
even wetland is now a national ti^ easui^ e on whose protection 
and sustainable utilisation depends our very existence. 
Kerala state has as many as 44 rivers, of 
which 41 flow westwards and 3 eastwards. The rivers are 
flushy as they flow down steep slopes from the Western Ghats 
to the Arabian Sea. The flat coastal stretch in Kerala is 
only a few kilometer wide, thus giving the rivers a very 
little flat run before they empty into the sea. As a result, 
inspite of high average annual rainfall, Kerala has 
proportionately much less water actually available. In order 
to increase the water availablity, the state has gone for 
extensive daniming of the rivers in its highlands and 
midlands, and at present ovez^  20 man-made lakes exist within 
the 38,590 km^ territory of the state [Fig. 1]. 
As suitable damming sites in Kerala have 
invariably been in the densely forested uplands, the man-made 
lakes have been foi^ med at great cost to the forests. The 
state has high population density - infact the highest 
amongst the Indian states, and human dwellings e.xist almost 
everywhere, including the lake catchments. There has also 
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been extensive u t i l i z a t i o n of the catchment of the 16 :^6 for 
remtineratlve rubber, coconut and cashew c u l t i v a t i o n s . All 
these fac tors , besides the physical and ecological s t resses 
tha t na tu ra l ly occur when a s tab i l ized r i v e r i s converted 
i n t o a massive lake, must have caused a pronounced impact on 
the limnology of the man-made lakes . 
Considerable work has been carr ied out in the past on 
the limnological c h a r a c t e r i s t i c s of man-made lakes in India 
(Sreenivasan, 1964; Ganapati and Pathak, 1969; Jhingran and 
Tr ipa th i , I969; Belsare, 1982; Ahmed and Singh, 1996; Khan, 
1986; Chithale, 1988; and Gosh and George, 1989X However, 
i n sp i t e of the large number of a r t i f i c i a l lakes created in 
Kerala/ t h e i r obvious encroachment on large t r a c t s , and the 
anthropogenic impact on them, not a single man-made lake has 
been studied extens ively v i s - a - v i s i t s limnology or any of 
i t s ecological aspects . Only sporadic repor t s exis t on one 
parameter o r the other from which i t i s impossible to obtain 
cognate i n t e r p r e t a t i o n . The most deta i led of the avai lable 
repor t s i s in the form of a short note from Khatri (1985), 
The data reported by the author depicts only a broad range in 
which various parameters occur, but as no frequency d i s t r i b u -
t i o n or quan t i t a t i ve es t imate of dispersion around the mean 
i s ava i l ab le , one cannot obtain a meaningful picture of the 
lake dynamics. 
In the present i nves t iga t ion the limnology of a man-
made lake at Kuttiadi (north Kerala) has been studied in an 
attempt to contr ibute to the present gap in the knowledge tha t 
e x i s t s on the limnology of man-made lakes in Kerala. 
Kuttiadi Lake 
The Kuttiadi lake is foi^ med by damming the 
Kuttiadi river at Peruvaiinamushi village. The Kuttiadi river 
originates from Nai'ikotta ranges in the Western Ghats at an 
elevation of 1220 metre above mean sea level and joins the 
Arabian sea at Kottakkal. The 74 km long river drains a total 
area of 646.3 sq. km in Calicut district, and its major 
tributai^ies are Kadiyangadi puzha, Muthattu puzha, Oni puzha, 
Alampra and Kadanthara puzha. The rivei' is used for the 
collection of sand fi^ om its bed, traditional fishing, 
i^ eci''eation, navigation, iri-'igation and hydroelectric power 
generation. 
The catchment area of the Kuttiadi lake is 
3 
1095 sq. km. It has a gross storage capacity of 121.2 M m 
o 
and live storage capacity of 113.9 M m"^  . The lake is dentric 
in morphometry having a maximum depth of 33 m. The dam is 
straight gravity masonary structure having a length of 173 m 
and a height of 35.36 m. The canal system of Kuttiadi 
irrigation project comprises 246.6 and 600 km of main 
canals and distributaries, respectively. 
The mean annual rainfall on water shed have 
been estimated to be 5156 mm and the minimum-maximum annual 
rainfall 3445-7760 mm. The water body is mainly used for 
irrigation through canal system with a gross command area of 
36414 ha , cultivable command area of 25490 ha and Irrigated 
area of 14566 ha. The designed discharge of canal system is 
18.4 cum [Table 1 ]. 
TABLE - 1 
S a l i e n t f e a t u r e s of t h e K u t t i a d i Lake and 
t he Dam 
Yfear o f commencement 
Hydro logy 
Catchment a r e a 
Average r a i n f a l l 
Head works 
L e n g t h of masonary dam 
Type o f dam 
T o t a l l e n g t h of e a r t h dam 
Maximum h e i g h t of dam 
Gros s s t o r a g e 
L ive s t o r a g e 
F u l l r e s e r v o i r l e v e l 
Water s p r e a d a rea 
Type of s p i l l w a y 
L e n g t h of s p i l l w a y 
D i s t r i b u t i o n s y s t e m 
L e n g t h of main c a n a l s 
L e n g t h of b r a n c h c a n a l s 
Commnd a r e a d i s t r i b u t i o n 
s y s t e m 
Land use 
U s e s of r e s e r v o i r 
: 1973-74 
109 5 Sq Kms 
5156 mm 
173 m 
s t r a i g h t g r a v i t y masonary 
1 8 4 . 5 m 
3 5 . 3 6 m 
1 2 1 . 2 M m^ 
113 .9 M m 
44 .410 m 
1052 h a c t r e s 
Gated s p i l l w a y 
49 m 
: 7 4 . 4 Km 
J 155 Km 
X 36414 h a c t r e s 
I g a r d e n l a n d s , r u b b e r , 
t a p i o c a , and c o c o n u t 
p l a n t a t i o n s , r i c e f i e i^ i e ] 
and r u r a l s e t t l e m e n t s 
Canal i r r i g a t i o n and 
p i s c i c u l t u r e 
ds 
MATERIALS AND METHODS 
Reagents 
All chemicals were analytical reagent grade 
unless otherwise stated. Deionized water, doubly distilled in 
all glass still, was used for the analytical work. 
Apparatus 
pH meter 
Elico [Model Pe 132] digital pH meter with 
combined electrode: sensitivity + 0.01 pH units. 
Conductivity meter 
Elico [Model cm/82T] conductivity meter, 
range 0-300 millimhos in B steps, with dip type glass cell; 
sensitivity + 1% in all ranges. 
Spectrophotometer 
Hitachi [Model 220] double beam microprocessor-
controlled UV visible spectrophotometer. 
Atomic absorption spectrophotometer 
Insti-'umentation laboratory IL 951 atomic 
absoi'ption spectz'^ophotometer, micz'^oprocessor-controlled, 
with flameless atomisation autosampling. 
Gas-liquid chromatograph 
Tracer 570 gas-liquid chromatograph equipped 
with thermal conductivity, flame ionisation and electron 
capture detectors. 
Cooling centrifuge 
Remi [Model 024] high speed cooling centrifuge 
with automatic timer and a maximum speed of 20,000 rpm. 
Dissolved oxygen meter 
Elico dissolved oxygen metei'* equipped with oxygen 
sensitive membrane electrode and automated tempei^ature 
compensation; sensitivity +. 1% . 
Glassware and Plastlcware 
Alkali and tempei^ature-resistant corning glassware 
were used. The plasticware used were tempei^ature and scratch 
resistant and made of smell free material. 
Method of Analysis 
Water quality parameters were measui^ed using 
the standard methods (APHA, 1975; Trivedi and Goel,,l9R4; Adoni 
1985; and Abbasi,1987). The following procedure were employed 
for the estimation. 
PH 
By utilizing the digital. pH meter, standardizing 
the instrument with standaz^d buffer solution and temperature 
compensation. 
Dissolved oxygen 
By dissolved cxygen meter after making the 
necessary temperatui^e corrections. 
Electrical conductivity 
By electrical conductivity meter. 
Total dissolved solids 
Estimated thi^ough evaporation and weighing of the 
sample. 
Chlorides 
Argento-metric method. 
Total hardness 
E.D.T.A method. 
8 
Alkalinity 
method. 
Sulphate 
Phosphate ' 
Metals 
Planktons 
Phenolphthalein and methyl orange indicator 
Turbidity method using barium chloride. 
Ascorbic acid method. 
By atomic absorption spectrophotometric method, 
Tlie samples were analysed for microscopic 
organisms as per the internationally accepted methods of 
collection, preservation, storage and identifiaction 
[APHA.1975; Tonap 1,1980] 
Fishes 
Fish sampliiig was carried out using a cast net. 
The identification of fishes was made according to Beavan 
[1982] and Jhingran [1982]. 
For the present study, water samples were 
collected at various locations and water depths from Kuttiadi 
lake located at Pezmvannamuzhi, Koshikode disti^ict, Kerala, 
India. The location of the sampling stations is presented in 
Fig 2. From each station, monthly samples wei^ e taken for 
tempei^ature and dissolved oxygen estimates at depths with a 
difference of three meter each from surface to bottom, while 
for the other parameters samples were collected from the 
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10 
surface CO.3 m below the surface, as per the standard norm 
given in APHA, 1975), bottom (15-20 m below the surface, but 
~0.5 m above the bottom to avoid sediments) and the middle. 
Van dorn type water sampler (3 1 capacity), made 
of rigid PVC with plated brass outfitting were employed. 
Immediately after the sampling, temperatui-'e, pH and dissolved 
oxygen were found out in situ itself, and the samples 
pi^eserved for studying the planktons in accordance with the 
standard methods [APHA,1975; and Abbasi, 1987]. For metal 
analysis, the samples were filtered through a membrane filter 
of 0.45 m JJL, and brought to pH ~1.5 using concentrated 
redistilled nitric acid [APHA, 1975]. The sample volume, 
before and after nitric acid addition, was carefully 
measured. Volume coi^rections were accordingly made in the 
analytical results. 
11 
RESULTS AND DISCUSSION 
The data collected during the present study 
represent horisontal as well as vertical profile of the 
limnological characteristics of the Kuttiadi lake. Among the 
three stations, station 1 (Dainsite) was the deepest having an 
average annual depth of 15 m and station 3 (Kallanode) the 
shallowest with average annual depth 3,9 m. Station 2 
(Allerimuzhi) situated in between the Dainsite and Kallanode 
had an avei^age annual water level of 8 m. 
Temperature 
The ambient temperature at the three stations 
showed very low annual fluctuations. The range at the three 
stations being 32-24*^0 at Damsite, 33-26*^0 at Allerymushi 
and 33-26 C at Kallanode. 
At all the stations, the temperature was found to 
decline with water depth. The greatest fall in temperature 
generally occurred at Damsite which was the deepest of the 
three stations. Kallanode, which was the shallowest showed 
marginal fall in temperature across its depth. 
Fig. 3 (A, B & C) show that the Damsite presented 
the classical temperature profile expected of a tropical lake 
of significant depth (15 m), with a zone of epilimnion where 
temperature declined slowly, followed by a thermocline, where 
a sharp fall in temperature occurred, and a hypolimnion, 
where the temperature again decreased slowly. The depth of 
the three zones differed with ambient temperature from season 
to season. 
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Dissolved oxygen 
The results concerning the variations in the 
dissolved oxygen content have been suinmarized in Table 2-8 
and depicted in Fig. 3 (A,B & C). The dissolved oxygen levels 
at the surface were higher ( 8-11 ppm ) in the months of 
September and October (Fig. 3 A ) compared to the other 
months. In general, the dissolved oxygen in surface layers 
varied within a range of 7.1 to 9.3 ppm, while in the middle 
and bottom layers the dissolved oxygen varied within a range 
of 0.47-8.6 ppm and 0-8.4 ppm, i^espectively. The dissolved 
oxygen in the middle and bottom layers followed almost 
similar pattern of increase duz^ing Septemper - October, and 
decrease during January - Mai^ch, and May - August. In all the 
three layers, dissolved oxygen values were highest during the 
months of Septembei" - October and August ( Fig. 3 A & C ) . 
The highest value recorded during the monsoon and late 
monsoon months may be due to turbulence and oxygenation 
resulting from high rainfall on the lake surface and mixing 
of the well aerated run off streams coming from catchments of 
the lake. Except at Kallanode, which was very shallow with 
its photic zone extending up to the bottom, at the other 
stations the oxygen in the bottom layers was found to get 
depleted completely, especially during the months of January 
- March and May ( Fig. 3 B & C ). A comparison of the 
existing dissolved oxygen levels of Kuttiadi lake with the 
recommended permissible levels of dissolved oxygen for 
protection of aquatic life, as per United States 
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Environmental Protection Agency (USEPA, 1979) and for public 
water supply as per US Department of Interior (USDI, 1968), 
reveals that dissolved oxygen levels in surface layers were 
suitable for both the purposes but the levels of dissolved 
oxygen in the middle and bottom layers were objectionably low 
during most of the time of the year. 
Hydrogen ion concentration (pH) 
The results have been summarized in Table 2-8 & 
Fig.4. In Kuttiadi lake generally pH levels were found below 
7 and rarely exceeded this limit. The range of pH in surface, 
middle and bottom layers were found to be 6.4-7.5, 6.3-7.0 
and 6.04-7.0, respectively (Fig. 4 ). The maximum value 
generally occurred in January and May and the minimum during 
October. The disparity between the existing and the 
recommended levels of pH for protection of aquatic life, 
(6.5-9.0 ; USEPA, 1979 ),irrigation ( 5.5-9.0 ; ISI, 1981 ) 
and domestic use ( 7.0- 9.0 ; ICMR, 1975 ) being outside the 
permissible ( 7.0-9.0 ) range. However, dur|.ng January and 
May, surface layers appi^oached the pH above 7 (Table 2 & 4). 
Electrical conductivty 
The results are summai^ized in Table 2-8 and shown 
graphically in Fig. 4. The pattern of monthly as well as 
depth-wise variation of electrical conductivity was found to 
be almost similar in nature in all the three water layers, 
showing an increase during January - March and in May, and a 
gradual decrease during September - October and in August. 
The bottom layers generally had higher electrical 
17 
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conductivity compared to that of the surface and middle 
layers (Fig. 4). 
Total dissolved solids ( TDS ) 
The i^esults are summarised in Table 2-8 and 
depicted in Fig. 5. The monthly and depth-wise variations in 
TDS followed the pattern similar to that of electrical 
conductivity. A comparison of the existing (15.8-36.1 ppm) 
and recommended (250-2100 ppm) levels of TDS foi'' the 
protection of aquatic life (USEPA, 1979), irrigation (ISI, 
1981) and domestic use (ICMR, 1975) indicate that in terms of 
TDS the water quality of the lake is suitable for these uses 
(Fig. 5). 
Total hardness 
The results pertaining to the total hai^dness are 
summarised in Table 2-8 and shown in Fig. 5. The total 
hardness level of Kuttiadi lake varied within a range of 5.0-
8.0 ppm. The level in the surface layers varied within a 
range of 5.0-14.0 ppm, while in the middle and bottom layers 
it ranged from 6.0-12.2 ppm and 5.0-18.0 ppm, respectively. 
The highest value of total hardness was observed during the 
month of February (Table 3). The data show that the level of 
total hardness in Kuttiadi lake are well within the highest 
permissible limit (300 ppm) given by ICMR (1975) for domestic 
uses (Fig. 5). 
Alkalinity 
The monthly and depth-wise patterns of alkali.nity 
are presented in Fig. 6. It may be seen that alka]inity m 
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the Kuttiadi lake followed a general pattern of decrease in 
all the three layers in almost all the months. The ranges of 
alkalinity were 7.0-20.0 ppm in the surface, 9.0-20.0 ppm in 
middle and 8.0-23.0 ppm in bottom layers. A comparison 
between the alkalinity levels (20 ppm) recommended for the 
protection of aquatic life as per USEPA (1979), and the 
e.visting alkalinity level in the Kuttiadi lake indicates that 
the lake's alkalinity level may not be suitable in a few 
cases, especially during the month of February (Table 5). 
Chlorides 
The results are summarized in Table 2-8 and 
depicted in Fig. 6. The chloride level of the Kuttiadi lake 
varied between the sui^face, middle and bottom layers within 
the range of 4.5-11.8 ppm,4.5-12.0 ppm and 2.9-14.6 ppm, 
respectively. The highest chloi-'ide levels were observed 
during the month of August (Table 8) and tlie lowest during 
September - Octobei" and in January. 
Nitrates 
The pattern of monthly variations of nitrate in 
the surface, middle and bottom layers of the Kuttiadi lake 
has been pi^esented in Fig. 7. The overall ranges of nitrate 
were 0.01- 0.025 ppm in the surface, 0.003-0.25 ppm, in the 
middle and Nd ( not detactable) to 0.15 ppm in the bottom. 
Sulphate s 
The results of sulphate analysis have been 
summarized in Table 2-8 and graphically presented in Fig. 7. 
Monthly and depth-wise levels of sulphate in the Kuttiadi 
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FIG 7 
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lake varied within the range of 0-3 ppin . However, nc 
consistent trend was obsei^ved. 
Calcium 
The results ai^ e suiiunarised in Table 2-8 and Fig. 
8. The calcium levels in the laJ^ re ranged from Nd to 4.8 ppm. 
Nitrite 
The i^esults are summarized in Fig. 8. The nitrite 
levels in the Kuttiadi lake varied from Nd to 0.002 ppm. In 
most samples the nitrite content was not detectable over the 
period of study e.xcept at stations Allerymuzhi and KaJ lanode 
during the month of August (Table 8). 
Magnesium 
Magjiesium level in the lake showed a monthly and 
depth-wise variation in the range of 0.24-2.19 pp'm (Fig. 9). 
The highest value was observed in the samples taken from the 
bottom layer of Damsite station during the month of May 
(Table 7). 
Total phosphorus 
The i^esults are summarised in Table 2-8 and 
depicted Fig. 9. It was found that phosphorus levels 
fluctuated within the range of Nd to 40 ppb in the surface, 
Nd to 989 ppb in the middle, and Nd to 290 ppb in the bottom. 
(Fig. 9). According to USEPA (1979), a phosphorus 
concentration greater than 25 ppb may cause nuisance algal 
growth in the lake, and a comparison of this with t^.e 
e:-:isting total phosphorus levels indicate that in meaiy cases 
the levels seem significantly higher. 
24 
f • 
3 • 
i 
E 
u 
^ 1 
J 1 
Darn site 
/ 
/ V 1 / / 
Allery muzhi 
r 
Kallanode 
•C02 
? 
t-"*: 
01 
S 0 J F R M A 
FIG 8 
VARIATION OF CALCIUM AND NITRITES OF WATER OF THE KUTTIADI LAKE 
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FIG 9 
VARIATION OF MAGNESIUM AND TOTAL PHOSPHORUS OF WATER OF 
THE KUTTIADI LAKE 
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Paru«ters 
TABLE - 2 
P h y s i c o c h e m i c a l c h a r e c t e r i s t i c * o f 
w a t e r o f t h e K u t t i a d i l a k e 
Daisit« Alleri luzhi Kallanod« 
B 
Tetoratur* 30.5 26 24 Na 
Dissolved 
Oxygen;ppa 8.7 7.1 3.1 9.1 
p"* 6.9 6.3 6.6 6.6 
Electrical 
Conductivity 26.4 29.5 30.1 27.4 
us Ci"' 
Total dis50lv»dl5.S 17.7 17 16.5 
solids,ppi 
Na Na 31 26.5 26 
7.9 4.2 8.7 7.2 4.2 
6.8 6.8 7 6.5 6.4 
28.8 28.8 36.8 29.8 34.3 
17.4 17.3 22.1 17.9 20.6 
Total hardness, 
ppi 
Alkalinity,ppi 
Cloridat,ppi 
Sulphate, ppi 
Nitrate,ppi 
Nitrite,ppi 
Calciui,ppi 
Hagnesiua,ppi 
Total 
Phosphorus,ppb 
Iron,ppi 
Zinc,ppi 
Copper,ppi 
Chroiiui,ppi 
Manganese,ppi 
Aluiiniui,ppi 
5 
9 
7.5 
1 
Nd 
Nd 
1.2 
0.5 
Nd 
0.07 
1.2 
0.02 
Nd 
0.02 
0.14 
6 
9 
5.5 
1 
Nd 
Nd 
0.8 
0.98 
6.3 
0.02 
0.01 
0.01 
Nd 
0.02 
0.05 
5 
8 
5.5 
4 
0.15 
Nd 
1 
Nd 
30 
0.07 
0.01 
0.02 
Nd 
0.02 
0.05 
7 
9 
4.5 
1 
0.03 
Nd 
1.6 
0.73 
Nd 
0.02 
0.05 
0.02 
Nd 
0.15 
Nd 
7 
10 
5.5 
.5 
0.05 
Nd 
1.8 
0.24 
Nd 
3.08 
0.2 
0.01 
Nd 
0.02 
Nd 
7 
9 
5.5 
1 
0.06 
Nd 
2.4 
0.61 
Nd 
0.6 
0.16 
0.04 
Nd 
0.03 
Nd 
8 
14 
7.5 
Nd 
0.01 
Nd 
Nd 
Nd 
Nd 
0.02 
0.01 
0.01 
Nd 
0.02 
Nd 
8 
10 
6.5 
Na 
0 
Nd 
Nd 
Nd 
Nd 
0.7 
0.01 
0.02 
Nd 
0.02 
Nd 
7.5 
11 
5.2 
Nd 
0.07 
Nd 
2 
0.24 
Nd 
0.4 
O.IB 
0.05 
Nd 
0.2 
0.3 
Nd = Not detectable Na - Not available 
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TABLE ^ 
P h y s i c o - c h e m i c a l c h a r e c t a r i s t i c s o f 
w a t e r o f t h e K u t t i a d i l a k e 
OClOm 1986 
PariMttrf 
Teipratur« 
Disslvcd 
Oxyg«n,ppi 
S 
31 
8.7 
Dai s i te 
N B 
26 24 
6.9 1.5 
Allery luzhi 
S H B 
31 28 25. S 
9.1 7.8 4.8 
Kallanodt 
S H B 
30 27 26 
9.1 6.5 1.2 
6.7 6.5 6.1 6.9 6.6 6.4 6.8 6.9 6.7 
Electrical 
conductivity 
us ci"* 
Total dissolved 
solids,ppi 
26.4 
16.2 
Total hardness,ppi 6 
Alkalinity,ppi 
Chlorides,ppi 
Sulphates,ppi 
Nitrate,ppi 
Nitrite,ppi 
Calciui,ppi 
Nagnesiui,ppi 
Total 
Phosphorus,ppb 
Iron,ppi 
Zinc,ppi 
Copper,ppi 
Chroiiuifppi 
nanganese,ppi 
Aluiiniui,ppi 
Nd = Not detectabl 
10 
5.7 
0.75 
0.01 
Nd 
2 
0.24 
Nd 
0.02 
0.04 
0.03 
Nd 
0.03 
Nd 
29.5 
17 
6 
10 
5.7 
0.25 
0.03 
Nd 
2 
0.24 
Nd 
0.07 
0.02 
0.03 
Nd 
0.02 
Nd 
e Na =Not aval 
30.1 
17.9 
6 
8 
6.6 
3 
0.08 
Nd 
2.4 
0.24 
Nd 
0.07 
0.02 
0.03 
Nd 
0.02 
Nd 
lable 
27.4 
17.4 
6 
11 
6.6 
0 
0.05 
Nd 
2 
0.24 
IS 
0.07 
0.02 
0.03 
Nd 
0.01 
Nd 
28.9 
18.7 
7 
10 
7.03 
0.75 
0.03 
Nd 
2 
0.49 
6 
Nd 
0.03 
0.03 
Nd 
Nd 
Nd 
28.8 
17.7 
7 
10 
6.15 
0.25 
0.04 
Nd 
2.4 
0.24 
30 
Nd 
0.07 
0.03 
Nd 
0.03 
0.31 
32.7 
19.6 
7 
13 
6.2 
1 
Nd 
Na 
2 
0.24 
6 
0.07 
Nd 
Na 
Nd 
0.01 
Na 
35.2 
21.1 
8 
11 
6.6 
2 
0.03 
Na 
2 
0.73 
20 
0.O2 
0.01 
Na 
Nd 
Nd 
Na 
34.8 
20.9 
8 
13 
6.9 
1.5 
0.01 
Na 
2.4 
0.5 
20 
Nd 
0.01 
Na 
Nd 
Nd 
Na 
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TABLE - 4 
Physico chemical c h a r e c t e r i s t i c s of water 
of t h e k u t t i a d i l a k e 
imm 1987 
P«ru«t»rs 
T«tpratur« 
DissolvMl 
OtygtttfPft 
S 
29 
8.3 
Dai lite 
2B 
7.9 
B 
25 
1 
All 
S 
29 
8.7 
ery luzhi 
H B 
28.5 
8.6 
26 
1.7 
Kailanode 
S H B 
30.5 30 29 
8.2 8.2 8.2 
p' 7 6.S 7 £.9 6.5 6.95 Na 6.5 
Electrical 
conductivity 
U»,Ci"» 30.3 31.3 35.2 Na Na 3B.9 38.44 Na 36.9 
Total dissolved 
solids,ppi 18.2 18.8 21.12 Na 28.7 20.34 23.6 Na 21.14 
Total hardness,ppi8 
Alkalinity,ppi 
Chloride,ppi 
Sulphates,ppi 
Nitrates,ppi 
Nitrites,ppi 
Calciui,pai 
Hagnesiui,ppi 
Total 
Phosphorus, ppb 
Iron,ppi 
Zinc,ppi 
Copper,ppi 
Chroiiuifppi 
Hanganese,ppi 
Aluijniui,ppi 
Nd -Not detectebl 
12 
7.9 
0.5 
Nd 
Nd 
2 
0.73 
3 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
e Na ' 
8 
12 
7.5 
0.5 
0.01 
Nd 
1.6 
1.22 
8 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
8 
12 
2.9 
1.5 
Nd 
Nd 
2.8 
0.24 
3 
Nd 
Nd 
Nd 
Nd 
Nd 
M 
Not available 
8 
16 
7.9 
1.5 
Nd 
Nd 
Na 
Na 
0 
Nd 
Nd 
Nd 
Nd 
Nd 
Hd 
8 
16 
7.9 
.5 
Nd 
Nd 
Na 
Na 
0 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
11 
16 
7.03 
.5 
Nd 
Nd 
Na 
Na 
15 
Nd 
Nd 
Nd 
Nd 
Nd 
M 
9 
14 
7.47 
.5 
Nd 
Nd 
2.8 
0.49 
0 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Na 
Na 
Na 
Na 
Nd 
Nd 
Na 
Na 
Na 
Nd 
Nd 
Nd 
Nd 
Nd 
Hd 
10 
14 
Na 
0.: 
Nd 
Nd 
l.C 
1.^  
15 
Nd 
Nd 
Nd 
Nd 
Nd 
Hd 
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T A B L E - 5 
Physico-chemical characterist ics of water 
of the Kuttiadi lake 
nmm tm 
ParaMttrs 
T*iprature,'c 
Dissolvtd 
Oxyg«n,ppi 
pH, 
ElKtrical 
conductivity 
U5,CI"' 
Total dissolved 
solids,ppt 
Total hardness, 
Alkalinity,ppt 
Chloride,ppi 
Sulphate,ppi 
Nitrate,ppi 
Nitrite,ppi 
Calciui,ppi 
Hagnesiuifppa 
Total 
Phosphorus,ppb 
Iron,ppi 
Zinc,ppi 
Copper,ppi 
Chroiiut,ppa 
Manganese, ppi 
Aluiiniui,ppa 
S 
30 
7.8 
6.S 
31.6 
19.2 
ppi 8 
18 
4.9 
Na 
0.01 
Nd 
1.6 
0.98 
40 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd> Not detectable,Na=Not 
Daisite 
M B 
27 24 
5.7 
6.6 
0.2 
6.6 
30.3 3S.9 
18 
8 
20 
4.9 
Na 
Nd 
Nd 
1.2 
1.2 
50 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
aval lb] 
21.6 
9 
20 
4.9 
Na 
Nd 
Nd 
2 
1.0 
250 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
le 
S 
33 
7.7 
6.4 
36.5 
21.9 
9 
15 
11.8 
Na 
Nd 
Nd 
2 
0.98 
40 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Aller 
H 
29 
8.4 
5.96 
40.3 
23.2 
10 
15 
11.8 
Na 
0.02 
Nd 
2.4 
1 0.98 
113 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
yauzhi 
B 
30 : 
0.93 
6.2 
55 
33 
9 
20 
8.8 
Na 
0.25 
Nd 
2.8 
1.22 
Na 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
S 
33 
6.6 
7.1 
38.7 
23.2 
14 
17 
4.9 
0.75 
Nd 
Na 
3.2 
1.5 
Na 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Kallande 
n 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
B 
27.5 
7.3 
7 
Na 
Na 
18 
23 
8.5 
0.25 
0.05 
Nd 
4.8 
1.5 
Na 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
30 
TABU - 6 
P h y s i c o - c h e m i c a l c h a r e c t e r s t i c s o f w a t e r 
o f t h e K u t t i a d i l a k e 
mCH 1987 
Paraittcrs Dusit« 
H 
Alleryiuzhi 
S H B 
Kallanode 
H I 
30 29 33 31 31 T«ipratur*»c 32 28 24.5 32 
Dissolved 
Oxygen,ppi 7.3 0 0 7 6.9 6.9 6.8 Na 6.7 
6.9 6.9 6.4 6.9 6.9 6.9 6.8 Na pH 
Electrical 
conductivity, 
us,ci-* 33.1 33 44 38.S 43.4 58.2 53.6 Na 60.1 
Total dissolved 
6.7 
solids,ppi 19.9 
Total hardness,ppt 8 
Alkalinity,ppi 
Chloride,ppi 
Sulphate,ppi 
Nitrate,ppi 
Nitrite,ppi 
Hanganese,ppi 
Total 
Phosphorus,ppb 
Iron,ppi 
Zinc,ppi 
Copper,ppi 
Chroiiui,ppi 
Manganese,ppi 
Aluiiniuifppi 
Nd:: Not detKtablf 
14 
5.7 
Nd 
Nd 
Nd 
0.98 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Na> Not 
19.9 
8 
14 
5.7 
Nd 
Nd 
Nd 
0.98 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
avail 
26 
8 
14 
5.7 
Nd 
Nd 
Nd 
1.22 
16 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
[able 
23 
9 
15 
6.1 
Nd 
Nd 
Nd 
0.98 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
26 
9 
15 
6.1 
Nd 
Nd 
Nd 
0.98 
20 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
34.9 
9 
15 
6.1 
Nd 
Nd 
Nd 
0.71 
50 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
32.2 
12 
20 
6.5 
0.5 
O.02 
Nd 
1.71 
20 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
36.1 
14 
18 
6.5 
0.5 
Nd 
Nd 
1.5 
24 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
31 
TABLE -7 
Physico-chemical charecteristics of 
water of the Kuttiadi lake 
m 1987 
Pirattitn Daisit« Alleryiuzhi Kallanode 
S N B S H 6 S H G 
Teipratur(«c 30.5 27 25.5 Na Na Na 32.5 Na 30.5 
Dissolved 
Oxygen,ppt 7.5 2.4 0.23 Na Na 8.4 8.4 Na 7.13 
pH 7.5 6.8 6.13 7.14 7.12 7.09 6.4 Na 6.04 
Electrical 
conductivity 53.75 46.9 58.75 41.3 42.5 42.5 42.7 Na 44.9 
US,Ci" ' 
Total dissolved 
solids.ppi 32.4 2B.2 35.4 24.6 25.8 25.8 25.6 Na 26.9 
Total hardnessfppi 8 9 12 8 9 9 7 Na B 
Alkalinity,ppB 
Chlorides,ppi 
Sulphate,ppi 
Nitrate,ppi 
Nitrite,ppi 
nagnesiut,ppi 
Total 
Phosphorus,ppb 
Iron,ppi 
Zinc,ppi 
Copper,ppi 
Chroiiui,ppi 
Aluiiniui,ppi 
Nd * Not dttectabl 
14 
5.3 
Na 
0.2 
Nd 
0.9B 
Na 
Nd 
Nd 
Nd 
Nd 
Nd 
e Na ' 
14 
4.5 
Na 
0.05 
Nd 
1.2 
26 
Nd 
Nd 
Nd 
Nd 
Nd 
23 
4.5 
Na 
0.01 
Nd 
2.2 
90 
Nd 
Nd 
Nd 
Nd 
Nd 
not availabl 
14 
5.7 
Na 
0.25 
Nd 
0.98 
20 
Nd 
Nd 
Nd 
Nd 
Nd 
e 
14 
5.7 
Na 
0.25 
Nd 
1.22 
10 
Nd 
Nd 
Nd 
Nd 
Nd 
14 
6.5 
Na 
0.15 
Nd 
1.22 
40 
Nd 
Nd 
Nd 
Nd 
Nd 
15 
6.09 
Na 
0.18 
Nd 
1.71 
40 
Nd 
Nd 
Nd 
Nd 
Nd 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Nd 
Nd 
11 
6.9 
Na 
0.22 
Nd 
1.1 
10 
Nd 
Nd 
Nd 
Nd 
Nd 
3 2 
TABLE -8 
Physico OiMical Characteristics of Uater 
t h e K u t t i a d i L a k e 
miisi m? 
Par»et»rs Daisite 
N B S 
Alleryauzhi 
N B S 
Kallanodt 
N B 
T»ipratur#» 28.5 25.5 24.5 28 26.5 25 28 Na 27 
Dissolved 
Oxygen.ppi 8.53 4.73 2.6 9 7.5 8.3 9.3 Na 8.3 
6.4 6.2 6.3 6.3 6.7 7.22 6.7 Na 6.5 pH 
Electrical 
conductivity, 
us,cr* 31.3 30.6 31.3 31.3 42.06 Nd 28.8 Na 38 
Total dissolved 
solids.ppi 18.8 18.4 18.8 18.97 25.3 Na 17.3 Na 22.9 
Total hardness,ppilO 
AlkalinityiPpB 14 
Chlorides,ppi 
Sulphate,ppi 
Nitrate,ppa 
Nitrite,ppi 
Calciui,ppt 
12 
Nd 
Hagnesiui,ppi 
Total 
Phosphorus,ppb 
Iron,ppi 
Zinc,ppi 
Copper,ppi 
ChroiiuifPpi 
Hanganese,ppi 
Aluiiniui,ppi 
11 11 7 12.2 4 7 Na 9 
12 12 Nd Nd Nd 7 Na Na 
12 14.6 10.9 11.95 13.6 10.2 Na 10.9 
Nd Nd Nd Nd Nd Nd Ki Nd 
0.01 0.02 0.08 Nd Nd 0.05 Nd Na 0.11 
Nd Nd Nd 0.001 0.001 0.001 Nd Na 0.002 
3.2 2.2 2.4 2.62 2.5 1.2 1.6 Na 1.6 
0.5 0.62 1.22 0.68 1.95 0.25 0.01 Na 1.22 
80 30 989 290 20 Na Nd 
Nd Nd Nd Nd Nd Nd Na Nd 
Nd Nd Nd Nd Nd Nd Na Nd 
Nd Nd Nd Nd Nd Na Nd 
Nd Nd Nd Nd Nd Na Nd 
Nd Nd Nd Nd Nd Na Nd 
Nd Nd Nd Nd Nd Na Nd 
Nd 110 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd 
Nd = Not detectable Na <= Not availble 
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Metals 
The results are summarised in Table 2-8. Ii-on, 
sine. copper, manganese and aluminium were present at all 
depths while chromium was below the detectable levels. 
Aquatic organisms 
Planktons 
The results concerning the distribution of 
plankton in the Kuttiadi lake have been shown in Fig. 10, and 
Table 9 - 11. Among the phytoplanktons, green algae 
(chlorophyta) and diatoms (bacillariophyta) were dominant in 
the population. (Fig. 10). The presence of certain pianktonic 
genera, like Asterionella, Efiiiia£.trj.iui, EJiaurajitrjaffi, etc.. ^nd 
large number of Peridlnjuiri were noticeable at Kail anode. The 
data indicates that the Kuttiadi lake is tending towards 
eutrophication (Table 12). At Allerymuzhi station cladoceran 
population were totally absent. 
Fishes 
One often finds people living in the lake 
catchments, fishing in the lake. There was a lack of 
diversity in the fish species found in the lake (Table 13); 
only si.xteen species were found of which thi^ ee species, Catia 
oaJ^la, Lai2fii2 rohita and Cirrhina nmiga-La had been introduced 
by the Kerala Fisheries Department. As against this, over 
twenty species of fish were found bv tho author (r.i::!'~:i el 
/)1.,199(?) in the C):ialiar river wliic); lias its basi;:! adj oc-en t 
to the Kuttiadi lake. 
34 
TABLE - 9 
Status of plankton in Kuttiadi lake at station 1 
(Damsite) 
C l a s s 
C h l o r o p h y t a 
Chrysophy ta 
P y r r o p h y t a 
B a c i l l a r i o -
p h y t a 
C l a d o c e r a 
Copepoda 
Common name 
Green a l g a e 
Yel low g r e e n 
a l g a e 
D i n o f l a g e -
11 a t e 
Dia toms 
W a t e r - f l e a s 
C r u s t a c e a n s 
Genus 
P e d i a s t r u m 
S t a u r a s t r u m 
T e t r a e d r o n 
T r e u b a r i a 
Xan th id ium 
Dinobrvon 
Gonvaulax 
P e r i d i n i u m 
A s t e r i o n e l l a 
C v c l o t e l l a 
M e l o s i r a 
Daphnia 
Cyc lops 
Number/1 
270 
60 
100 
150 
60 
160 
14 
200 
23 0 
280 
200 
80 
60 
35 
TABLE - 10 
S t a t u s o f p l a n k t o n i n K u t t i a d i l a k e a t s t a t i o n 2 
( A l l e r y t n a z h i ) 
G l a s s 
C h l o r o p h y t a 
Ghrysophy ta 
P y r r o p h y t a 
B a c i l l a r i o -
p h y t a 
Copepoda 
Common name 
Green a l g a e 
Yel low g r e e n 
a I g a e 
D i n o f l a g e l l a t a 
Dia toms 
G r u s t a c e a n s 
Genus 
P s d i a s t r u m 
S t a u r a s t r u m 
T e t r a e d r o n 
T r e u b a r i a 
Vlothrl;^ 
Dinobryon 
Gaunyaulax 
A s t e r i o n e l l a 
Gyclops 
Number/1 
140 
110 
3 50 
150 
330 
110 
60 
250 
80 
TABLE - 11 
S t a t u s o f p l a n k t o n i n K u t t i a d i l a k e a t s t a t i o n 3 
( K a l l a n o d e ) 
C l a s s 
C h l o r o p h y t a 
C h r y s o p h y t a 
P y r r o p h y t a 
B a c i l l a r i o -
phy t a 
C l a d o c e r a 
Copepoda 
Common name 
Green a l g a e 
Yel low g r e e n 
a l g a e 
Di no f l a g e l l a t e s 
Diatoms 
Water f l e a s 
C r u s t a c e a n s 
Genus 
p e d i a s t r u m 
S t a u r a s t r u m 
T e t r a e d r o n 
T p e u b g r i ^ 
m < j t h r i x 
Xan th id ium 
Dinobryon 
P e r i d i n i u m 
A s t e r i o n e l l a 
M e l o s i r a 
gyq iOte ; i a 
Daohnia 
Cyc lops 
Number/1 
20 
160 
100 
20 
120 
60 
350 
520 
80 
30 
290 
10 
110 
37 
1160 
looo 
>oo 
too 
rto 
SOO 
300 
Zoo 
C H L O R O P H f T A 
C H K Y S O P H Y T A 
S A S I L l A R l o P M Y TA 
C L A O O C E R A 
C o p t P O D A 
PAMSITE 
niBH 
ALLERYMUZH/ KALLANODE 
FIG 10 
ABUNDANCE OF PLANKTON OF VARIOUS CLASSES AT DIFFERENT 
STATION IN KUTTIADI LAKE 
D s 175^ 
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TABLE - 12 
Phytoplankton d e n s i t y and abundance as i n d i c a t o r 
of water q u a l i t y 
Genus I n d i c a t i o n of wate r q u a l i t y 
Pedias t rum Eu t roph ic 
S tauras t rum Eut rophic 
Treubar ia 
Dinobrvon 
PeffAainAui" S u t r o p h i c 
Gonvaulax 
A s t e r i o n e l l a Eut rophic 
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TABLE - 13 
S t a t u s of the f i s h s p e c i e s i n K u t t i a d i lake 
o r d e r Name of s p e c i e s 
Cyprlni formes 
Cypri nodonti f o rme s 
Mugil iformes 
Ophioce pha l i formes 
Perc i formes 
Ma s t a cembe l i f orme s 
Panic aequ ip inna tus 
Punt ius t i c t o 
SatX^ c;gtla 
C i r rh ina mrjqala 
Labeo r o h i t a 
Hete ropneus tes f o s s i l i s 
G l a r i a s b a t r a c h u s 
HYStus m^;Labari9U? 
AplQcheilus panchax 
Muqil c o r s u l a 
Mugjl cephalus 
Channa maru l ius 
Channa punc t a tu s 
S t r o P l u s s u r a t e n s i s 
T i l a P i a mQS?^mbi<;a 
Mast a cembe lu s armatus 
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Summary and Conclusion 
The results of an interim study of the Kuttiadi 
lake, which is a man-made waterbody situated in North Kerala, 
India^ is presented. The study was carried out in terms of 
the following variables: temperature, dissolved oxygen, pH, 
electrical conductivity, total dissovled solids, total 
hai'-dness, alkalinity, chloride, nitrate, sulphate, calcium, 
niti^ite, magnesium, total phosphorus, iron, sine, copper, 
manganese, aluminium, chromium, plankton and fishes. 
The above physico-chemical variables were studied 
at three different stations, Damsite (station 1), Allerymuzhi 
(station 2 ) and Kallanode (station 3), of widely varying 
depths. The findings were compared with the water quality 
standards for drinking, irrigation and aquatic life set by 
various national and international agencies. It was seen that 
the water quality of the lake falls short of the acceptable 
levels at certain depths and times of the year, especially so 
in the months (September - October) following the monsoon. 
The Kuttiadi lake becomes thermally stratified 
during the post-monsoon months but remains stratified for 
most part of the year. This behaviour is expected of a lake 
situated in the tropics with little annual variations in the 
ambient temperatures. Due to this, there is a severe oxygen 
depletion in the hypolimnion of the lake and in its deeper 
portions. 
41 
The lake often shows phosphorus levels above 25 
ppb, the highest level recoi"'ded is 40 times over this. As 25 
ppb is considered the limit above which phosphorus can cause 
nuisance algal growth and induce eutrophication (USEPA, 
1979), the present status of excessive phosphorus levels in 
the Kuttiadi lake demands immediate attention. 
From the observations on phosphoi^us levels, 
hypolimnetic oxygen depletion, and presence and abundance of 
some species of organisms, known to abound in nutrient rich 
waters, it may be deduced that the Kuttiadi lake is tending 
towards eutrophication. To arrest this ti^ end, it is 
recommended that the nuti-^ ient loadings from the catchments 
must be controlled for this lake. 
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